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(1) Japanese Patent Application Laid-Open No. 2002-73363 

The following is English translation of an extract from the above-identified 
document relevant to the present application. 

This invention provides low-cost LSI debugging device and system free of 
5 constraints on program development and debugging of LSI incorporating multiprocessor. 

In LSI debugging mode, at least one LSI block is intended for debugging, and 
internal signal that is needed to debug the LSI block intended for debugging is controlled so 
as to be input and output using an LSI terminal for input-output signal of LSI blocks that are 
not intended for debugging. Furthermore, by intending all the LSI blocks for debugging by 
10 plural LSI debugging devices, along with LSI terminal function of the LSI blocks in 
debugging mode being provided, LSI terminals are connected to each other and configured 
so as to implement LSI terminal function in non-debugging mode. 
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(54) mmo^mi ls i^^/tyefSMRtfv^x^^A 



(57) imm 

m^^m L S I ^i<v <f=E— KB^IC. 'ptji<t=b 

c^fc^y. KfcfcMt^LS I yuv^a> 




1 

Ls I as^^c^f«^^^)/<xcDAas*3^ffil^a»te-r 
Bo 

ivi^^t ^nm <t r i xitmmtm 2 jcgE«<o l 

<t J: y A:^<S^<0I^SB^f7 ^ ^ <?: ^^^gfc t ^^SS^m 

So 

im^tM 5 ] ^^16 1 jbmmmtm 4 <oi5^4^i)^ 1 isrce 

LS I yov<7^^f<v<ftiMitl.xmm-t^^ti:i^ 
<fcyir/<'y^5tttllc}&3t$*tfcLS I Zfa^j^(OlH$^iS 

I O O O 1 ] 
[0002] 

^P^r»yt»-^i ^*y::^fcrtiS-r<bLS I A<Jt^rL>?». 
^fc, 4i^<*S$3S:7°p-bX(D0Wbfc<fcy. ls i^-y 

fcg^iir^V^' h'^xT^P^^AP^Sl^^/N'-y^A^ 

liL</a:y. L s I gg^rci3(t^.^^x!iatA<:^iPsfcigin 
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^^A^*&U:7^/^'y^(0Sft^^±lf'5§a*^i«<Dfil#l 

[0003] tt3fc. V-f ^P=i>eJL— ^ (CPU) ^ 
7^i?^;^^>^:^;^3fp^?-/-9' (dsp) ^rtiSLfcvx 
^ALS I (DL S I T'/^'y^i^X^AcD— El7(c 

(AS I c) 2. miSLOzfaa^j^ (CPU, DS 

10 P) 1 . 3. LS I m=f'^ OA^^,C0A^«■^ i . LS I 
t>^o *>X7'ALS I tt. C(D->;^7"ALS I (D:^3tE(0 

CO 00 4] mJi(D»|Rfe»Cj;y. ZfO'{I^yV^ (OAtl^ 

j tt. y'— ^;u^— K^^cliPv^-;^IiIK2A^t»a>aJ 
*«^hA<g«^n. ^/^ry^^-KB#rcliLS i 
20 1 OAx^a>A*«^ i t<miR^tt^o ^fc. A*«^ i 
l*Pi;'y^lElK2(Z)A:^iS^r-4,3c)^o S7fc(*E5&U 
Tt^n^t^6<, Pi>'y</0K2-va)A*ffi^ I K 
m±^m<0=E- Kfi-^ c IC J: y P iJ-y <^IsIK 2 l*iT-«35 

fctt. -^^i.^— KB^fctt^^p^r-y-tf 1 (7)ai^lS-^a 

l*:^Pi?'y-9^1 fl>as*e^a^ LS I Sa^6 3&^ t>BS y til 

30 Co 00 5] ^fc. <fe(Dfit*«9<t LT. y— -^VU^— K 
<DLS I iSj^lcjtaitT. ^^P^^AiSfg^iSzLU— 
3 >S^SStfSa>fc46CD^/N*'y^*^ffl(OLS I Jg^^iiSx. 
fc3fP^^A§g^irfflLS I SMfflLS I i(*5WfC 

Co GO 6] Ji^lC. <fea>«£3fc«i^LT. i^M^9-1 
5 2 97 9-^^ffi^C|B«t^;h,rL^>2»cfc^^C. -7^=I>^ 
ry :^3&<«^RE5?tt/rSI5^ 3: 5 3. U- > 3 >^t6iF y 

40 C o O O 7 ] 

m}^^lz^i>7^yi^-^ya> (isolation) :^;ifc^ 
y LS I COrt«J^-^^LS I ^^^thtt^-^tz^J^ 
m^^LS I Sg^A^t>A*^-frfcy■r*i:, y— v;u^ 
- K<D-fflJ(OL s I ^83^«fiB^5^3K-r^ci:6«T'^>t^t^ 

s I mi-t:imm^tixi^i>^^<or/<v<fi)<^-\-ii'izu 
50 'Sct-v*. v:? hOxr:^py^A§a*#frstLrtt« 
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C0 0 0 8] mtz. wi^m<o^mmiZ7jk-rzfn^^M.m 

C0 0 0 9] *fc. 1#§a^9-1 9 7 
t>«>26<. t#§a^9- 1 5 2 9 7 9^<ikmtzUm^nfz:^ 

mx'tt. 1 o o M H 2 ss<Dai)f^«aft»fc*iJtr*#3ttt> 
[oo 1 o] ±t&u^(omm^mm-ri^tzib 

y LS I SJfiifiSBfyj^ftsiL. vx^^als i oi^m^m 

[O O 1 1 ] 

(Dls I T/^^v^S^Sf*. z^Pirtz-y- (CPU) RUa 
V^'V^lHlK (AS I c) ^^t;1SSt(7)L s I :7*p*v^^ 

tLxmmr^'f^<Kf<fnfSim^^st c^-Kfg^isiK 
4) i!iicT/N*-y^**stffi^#a(Ccfcyi&^$nfcL 

S I 3fD-y^7a)T/<'y<^fcifi^^3tPrt«Pfi^A<LS I4«T 

'S's. 7. 9) ^9i.mi^fzzt^nmtr^. 
f:i^a ^F Atts ^r^iRi ^jste-r ^ c i i: 

[oo 1 3] BI^«[3fClBtt<DLS I T^/^-y^^ifitt. 
frSBLS I :?P'y^A<ttSfcy^?'y h^n-sc^^itfit 

(GO 1 4] li^]S4fcEK<DLS I 
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zf:? p 5^0Kfc«|$-r * c y A*ffi 

too 1 5] |»*1S 5 rc|E«a) L S I 
tt. »*mi7iMIS^]S4COHtlAM]SrcIEi£(7>LS I 

7^/N'n/^isaoLs I fla^^st^^cl^«L. «.ls i 7= 

/^*'y^^SA<Sl^^cm^^i:*'>>U: 1 OCOLS I :?P 

--/^^7=^^-y^3*SiiLr}BS-r^Cttzj;y. IfFEL 

s I 'f/<Kf<f^mi^mm^h±xoLs 1 :>^p»y^^^ 

/^-y^SJtSiiUTliSL. €^LS I 

-5LS lftg^«lfiB$m«-r^»i:i:=fefc. LTlt^^ 
K (y— K) B*<OLS I sa^fiifig^ 

[00 1 6] ii^Jfi 1 fcEttto L S I ir^/<^^3gS{cJ: 

TAiiS*-r* C<!:fc J; y. L S I 5^ :;^^i$:^fflL%-Sfi 
20 LSI Z^a^jCf^ti1^t-r^^^<vi/^ff'^Citt<XP 
[oo 1 7] gf^«2rcEil(DLS I 7^/<*y</^S(C<fc 

ia!a(D:;^Pir*y-9-A^'t>SlRe5^n. ^x^^p-b^y 

-9^^:^u-3f3fp^'5;if<DrBi-eLs I m'^tzmm^ttfz 

/^xffi^'^=]>hP-;u{S^^SitlS-rii^fc. IS^? 
;h.*7^/<->/^**mrc<i: y L s I ^^izfiH^is^(D:^\^ 

icfsirr. ie^s^«dfc. ls i sa^ic|gtt$tt<&«-^ 

30 [0 0 183 li^]S4»c8Bi£<DLS I T/<v</S^afc<fc 
^(#. 7^/<'y^^frttffl-r*A*«^^*>Xi^A^P'y 

meizm^i>tA^<OLS I T^/^^y^^StOfiJfflLfcLS 

cfc ^ ^ ^ 5 >^(o-rti^^mzmm't^ ctt^x^^mi 

[oo 1 9] 8i:*3S5/z|2«<DLS I T^/^-;</'>X^A 

40 L. ^H^'HCDLS I z/P-y^cDT/^-y^/tSfig^fil^t^ 
*«tl^8*fc. ±^*:T'(*LS I T'/N'>v^^a(7>:*:3E(7):^L 
S I «g^lSI«£^SIS-r^C<!:(c<fcy. ^0^^lzm^^ 
Mz^^7.n-U^^-^v h7f-:-Klc|SttLr3^P<f^A 
§3^^f7L^^<tA<^. =&LS I Z?P*y^COl*jfiPffi-^^ll^ 
L. LS ! ±i*(DSfif^<D»a3^f7^/^'y</^ff ^C^hi^Pl 

[O O 2 O] 

50 SSfcfi^^^^LS I 7'/^'y^SIS<7)3^P'y^@^^LTt^ 
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-So ^D^^Q-t'y-y- (CPU) Sfa)-7X^:^P-b-y 
-9-1. ni>v<?^^ (AS I C) 2SiXS^^i>^J\.i^</-t 

)i.':faizy^ (DSP) 9?<Dxu— :/:;fn-tr-y-tf3tt. 
- K^±@^ 4 (Das c Ic <fc y $ Jh.'SCilt^VlslK 

IS^^LTt^^o fi^ettxu— :/::/D-b^if 3(Daj:^!}fi 
#r*&yflfaiiHrK7a)-fisic«i6^n. fi^f tt^x^* 

f* D V? ^ ^momtifS'^x*^ y «if9@s& 9 <o-flafctt 

H^^^. ffi^ j fiLS I SS^i oA^t»^DA*fS^T*fey 
i^^^^lill»2. LSI assail. 1 2rc«IS$ttTt> 

Coo 2 2] LS I iF^/<V^Sg1BI*. ^— K«^|5IK4 

f-J:y y — ^^U^— K<tT^/<ry^^— K^^^y^;^ 

L. LSiig^i3. 1 4^^Lrft^$;h,ST/^'y^ 

7. 9izmt}'ri>o 

Coo 2 3] si-ett. ^/^'y^/^— K^C^3C^-C^X^ 

■r. y-^yu^-K^»±. mm^^s^ 7. 9tt^-K 
■r*o T^/<t/^^-KB#(i. «i|fa9i@%7. 9ttis^f, 

COO 2 4] ^tjit>*>. K-e(*^/<y^^** 
^^(DLS I ^^P-y^^COiS-^A^ttlft^Ftt-SLS iSag^S 
f*. T/^ y^^— K-ettv'/^^y^/JttitDLS I :7*P'y^ 
0a^:hiS^ f tmt&^ti. c;h.fcj;yi5^u-e^3> 
A^RTfiBfc/jr^o ^fc. 7^/^'y^*ttt(DLS I :7"p-/<7-. 

a)A:tlffi^j(*. LS I fiS^I OA^^b#t^6$tt'5o CCD 
ir/<^y^^^(DL S I :/P»y^A^^b(Dai^A<^I^$ 
#t*S$tt^LS I SS^. fe*tM*T/N*»y^>t^(DLS I 
3fP'y<7^(OA;b3&<Itm#tlS$3h.-6LS l«ffl^l*^05^ 
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Coo 2 5] C<OJ:^rcUX. ^«Sin<D L S I 

3?P*y<7<DAai*fS-^(DLS I 3iT^T>f V U— 3 > 
*tfSL. 7^/<'y^>^fl<DL S I 3fP»y^cDir/<-y^fCig^ 

^JtPlf^ortffliS-^ajAasAfctfxDL s i ag^<t urfig 

<5i8fiS35Jt^<t LT. ^/<*j{fnMi9^(0LS I :/P 
Co 02 6] @2t*-r::/P'y^0(*. HiJc^LfcL 

s I ^/^-y^^siaiiH— -e&y. ii^LfcLs i ^/^ ^ 

10 <^S^ffifc|3tNT. P':^'y^IslK2X0Jxu— :?7^p^r»y 
-»^3A<7'/<'y^«tl»C}g^$ttrt^'SJt^<Daf^^SftW 

(00 2 7] ^2fC^5t^r. ^;U^— KB#<DS&ft(* 

K7. 9f*y— ^;u^— K«-^e. h^s«£B*r*„ 

:/D-b'y1^ia)aS*e-t^a6?«|&$tt>5LS I i|i:?-6 
20 -y-9-3C0aJ:*«-^bAmt6$*t. c*Llc<fc y 3:5 3. 

Co 02 8] c<Dii^. ^X^:^p-b^-9-i 
>^tinit>if'5)fc<r). -^yu^— Kr'(*^x^:^PHz*y 

1 IC<fe y ®|®^?nTt>fc/N*Xg|^(DiS^ I . mCDAdi 

*:)'5>LS I T^/^-y^SIStD/^Xli^cDl/P-y^S^TF 
■To @3fci3i%r. 1 1i^x5» :^Pir-;-y-. 2ttPi^y 

30 ^fsIK. 2 1. 2 2. 2 3. 2 4. 2 5 $limi|sl^^ 2 

6. 2 7i*/<xiifi|OLS I dS:?-xu:«at^0K-e3&^. 

Co 02 9] m3izfsi'ri>^m^mmm(ommmm^9^ 

■^rC±tt1W@K2 1--2 5&U:lS I «SI^@K2 7 (DP^ 

ra«lf»e>fc«|g^nriN>&. «l»)glK2 1 (ctt. y- 
^;U^— K>ttF&(DOv?'y^@^2<D/<xai*{S-^s <t y 
— K^tlClDLS I SS^2 6A^P,(DA^^S■^u;&< 
^<D*liai0K<Dai*tt. "7X5'3^P-tf yif 1 
<DF«?«P/<xfc#^J&$ttrt>>5o lWf^@K2 3fctt. y- 
40 K>ttc6(D^x5i::fp-tr-y-y 1 cO/<xtij:ti(S-^ t 

tT^/^'y^^— K^ttJS^DLS I 4ffi^2 6 6^t>^7)A*e-^ 

u6<#tlS$;h.. ^a)«lfflJ@%(Dtti:^wtt. Pi?-y<7iH|K 

2 CDl*?«J/N*Xf-#^|5&5FttTt>'5o 

Coo 3 0] ®|J®@K2 4fcii. y— ^;u^— KStfS(D 
-^x^ :^p-b ^-tf 1 ©/^xas*«-^ 1 — 

KWJSO) P i> -y ^ 2 (D/ <X Hi s $ ;h,. 

^<D$*J?^lsl^tDai* V LS \ ftm=f-2 eizmt^^tix 

(NRE) m^X'h^LS I ag^2 7<Da4*5tDJ^— K 
50 ^miS^ r A<#tl&$;h.. ^(OMffliBKoai* z l*L S I 
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fla^0K2 6<o:&IRl«I^altf>^c#tls$^^rt^^»o /<x^s 

-t-ytfl (DU— K^— KT'tt. L S I 2 6 ttA:^d|i 

^5lt^^X5»:/P-b*y-9-i<0^'< h^— K-ett. LSI 
SSs^2 etttii^^^. LS idig^2 7t*'J— K^;*^— 

iU^-^AVVT^^-f :?«ll«t3ti:y. «I1«I©K2 3. 2 
4^jlLrPe?->;^El»2*fc(*LS lfla^26fC^X 

Coo 3 2] ^/<V<f=t—f^lZfSif^^f<J</PiMit< 

J* ^i)<S 2 <D cfc ^ D i> ^ ®% 2 RO^ :^ >f n-b 

'J— K^— K^^X^Z^Pt-y-y-l A^t»■^tt''d:< LS I 
Sg^2 7^^LTnffl/i^^lfiS^?4x. ^/"^^y^^jitiKT^P 
<7 B K 2 & t): X u — 3? :^ p -b -y 3 f c t X r 

liLS 1 «i^2 eiias^sg^. L s I da?-2 7iiA:*34ffi 
^ i 3tt y . U — - y^)UiS^i)^T <?^^yikntzu 
^LrttffllEIK2 4^aLrP^;y<70K2<D7'— 

C00331 m¥kiz^ ^-f h^— K-ett. T/'C*y<^>tlfc 
05 p V? ^ 0 8S 2 a o: X u — 3f p -b y lf 3 ( c ^3 1 ^ T 
^-5»SA*^*^— Kt<ty. LS I 4«^F26ttA* 

3S^. LS I ag^2 7tty >T^-x-r^«^al^^d:^o ^ 
Lr«iI^0K2 3 ^iaLTPv?'y<7@K2fc^— 5»^ia 

(003 4] 1S?»(D::^p-b'y-9-'^Pv'y^^D^y^A>b» 

itcxm^izmmt^^mt'^^ii. m^it^ ^^mo>m 
^^^■r3^py^ST?fc*« @4rcfct^T, Ki^x^ 

:^p-t?'ylf» 2(*pe;'y<?0K. 3 (4x u— :^:>'p-tr -y 
1^. 2 L S I ^'?-&t;:dS'?-@K. 2 9(;i$qmigll%. 
30(*LS I <D<Ji!-y hffi^^A:f3-ri>LS i m^X'^ 

lo o 3 5] #«i^^^ra(DmaK<3g^iiii*:wicBie^-r 

L S I fi^^3 0(DU-b'y hm-^a 1 I*. Pv^^y^ 
I^K2^c#t^S$t^. tW^^^tifcU-tr^y hfi#b ittxu 
-zf:fai2^j^3lzmm^ti. MfflJ^tLfcy-t-y 

c 1 »«}iqi@%2 9&tf LS I m^2Btzmt&^tl^. 
L S t ^qF- 2 8 (Diti AIS^ d 1 <^«q^@% 2 9 (C^^fg $ 
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mtz. «JWlHlKf2 9(0ta*m^e 1 f*. ^X^i:^ 
p-b-y-y-l fc^*S5F*tTn*o ^fc. W(^@IS2 9ao: 
LS I AaS:^fi^^2 8rc(*. =E— K^^lHl^4(DaS*C0 

[0 0 3 6] felJiO!)<fc^f::«lJ«3F;n.fc'J-b*y hiS^lifig 

(0S^lf^^COt^rSft^f -So LS l ag^S 0;6^^>L S l O) 

U-b»y hfS^A<A:^$n'&^. pe>-y ^lsJ»2T'L s i 
^tt^iOU-b-y hWJaiA^frJbi^t, ^x^ ^p-b -ylf 1 . X 
u-:?::^PHr'yif 3, Pi?-y ^7ElK2A<'J-b'y h 
10 T/^-y^^— KB^fctt. v'/^-y^^— K«^f 

t^*lffl»lHlK2 9(c<fey. ^x^:^p-b'y-9^l <Dg-b*y h 
^LS I Sat^2 8A^t»Wfflir-^*.t^fZ35j:^o 
[0 0 3 7] VX^ALS I (0^/<'y^^B#fC(4, 
^v-x^Acom^-^S^frigH^^ffi^gS^fc cfc y . 

L s I m=ftzmt^^tt^is^(o^ -< 5 ></i><:^^<D^m 

fe^o S5(±. :*:3^Sg(Dff^alfc^:b'6 L S I T^/N' y^SI 

a<DT/'? -y ^A:b«^(0^^§lfll(D^m ^^v^^r p -y 

Sr'fc-So 0 5fC^SL^T. 1 «4-7X^:^P-b-y^^-. 2tt 

20 Pi^-y^EIK. 9tt«i|ffli|5|K, 3 i(4D-:7'J*y::^:?p 

t/:/. 3 2f4LS I 

[o o 3 8] ^mf&mmma>mmiim^f^t$^mz$siv^r 

^t. LS I Sa^3 2A^t><DT/^^^^— KB#<3!>A*« 

^l^^^tt. D~37«i-y3^3^P-y::^3 1 (Oas^iS^h 1 
(4. -fiair:;pi^*y<7|sl^2(Daj*fi-^ j itmi^^H. 

^-Ke#k 1 rc«»:y«iffli$tL^n{9@%9(0i&dgsrc^ 

<sS$;h.>2)o ^m^^9(Ot^tiiS^ \ 1 tt^x-S^T/Pir-y 
^fc. D-:7y -y >^':7Pv^3 i<D 
30 <7av<7?<^mizit. LS I ^i*:<Di^Xi^A<7p-y^ I 

[00 3 9] ca>J;^|-ti^$*vfc¥/^-y^A:^<S^(0 
^^:^j4fc<fctttf. ir=/<-y^^-KB$(OLS 
©A*«-^t^LTLS I ±i*<0'>X^A^P<y^ I 1 

r-^-r 5>^^<»:or^-5»^7'/<'y</*t^(DL s i zf 
P'y^(cA^r^c:t<c<fcy. A*is^<o^^(7>rpiS3&< 
«^$tt^»« cc-o, D-:7y 'y:^:7P^:^3 1 (Z)<7p 
-y^A^iSfcttLS r ±i*(D*>XT^A^P-y^7 I 

ii^^ini>t<. iy^^j^mmz^-DXitmoipci y^ m 

40 ?Llt. ^X^^^P-b-yl^l (OixXT^A^P-y^) A<#ttS 

C0 0 4 01 felJiltt^LfccfcOfc. *ig?gfcj;*t(#. 

/<'y^t^^<0=&LS I ^P-y<7^LS I ^^jzfm^'^m 

i^x^m-r^^tt<x^i. ^fc. V3?h':?xr^p^ 

^fl«IS^^lt^l:i>'X^ALS I tZt^m^HtzZfo-^v 

[004 1 1 mei^:^mmtzmt>^Ls l ^/<y</^n 

^«8![<aftfflLfcLS I 7^/\--y^ri^XT^A^n^-r«lli£0 
50 -t:fc^»o a6lc*$tt«»«fc^fc. ^X5i:^p-b-yi^-l ^ 
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U — ^ >^ P -t? *V-»f 3 ^ ^ / < y ^ I C ffi ^ L 7^ / < y ^ 
^-KLS I 6 5(*m««q^^LrTA^^^?K-Kag 

^ x-X(Dfr A(7>/N*X§|^dg^mtt^ o ^ 

^LTl$l*5?:h,fctta|T?L S I ^/^-y K6 9 »cfS 

EiK 2 xi; X u— 3^ :^ p ^? y If 3 <o < ^ ^ nrtgrc -r 

*fc«>. LS I T^/^'y^TtC— K6 9(*VX^ii.LS I ?t 
L. ^— h^e— K7 SfCJtLTi^XTALS I <D± 

[O O 4 3] 

/'C^v^rcig^^/airtgp^s-^^Ls I aB^^:n^LTAai:^3r 

*C^A<-e^^„ C<Dfc<to. LS I ^-/3^^«:$fflt%-S 

tilt -effso) L s I ::^P'y<7<o»fli6<BrfiBrcJ:jy, 

loo 4 4] :^nm<DLS I if^/<-y ^vX^^Arc^fett 
LS I iF/<^^agtS©^-;:;r^4S5SttfflU. ^tt^ 

Ic, ^tti-cttLS I T/N'-y^^SIScD^sfecD^LS I m=f- 

[@4] 
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p-b-y-tfSf ^rtSi-r-s-vxT^AL s I ^col^r. igfiffim 

[02] *«?B<0— |lteOfl^®rc«t>'6 L S I fi^V^ 
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